Figure 2-5,  Refueling System, Aviation, HEMTT Tanker

(Formerly HEMTT Tanker Aviation Refueling System (HTARS))

GENERAL INFORMATION

The Refueling System, Aviation, Heavy Expanded Mobility Tactical Truck (HEMTT) Tanker System. This system is used to dispense aviation fuel to from one to four aircraft.  This system consists of lightweight, collapsible, fabric hose; closed circuit (CCR), open port, and underwing (D-1 type) nozzles, quick disconnect, sexless, dry-break couplings, wyes and tees.                                                                 NOTE:  Emergency Break-away connection is no longer used in the system.
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2. CARRYING STRAP                                         9. ADAPTER - VALVED

3. TEE CONNECTOR                                        10. SWIVEL ADAPTER
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S. ELBOW CONNECTOR                                  12. OVERWING NOZZLE

S. EMER(3ENCY OREAKAWAY CONNECTOR        13. RECIRCULATION NOZZLE          7. ADAPTER - VALVED                                              14. DI NOZZLE
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Figure 2-5       Refueling System, Aviation, HEMTT Tanker                                  (Old Name :Hemtt Tanker Avfatlon Refueling System (HTARS))
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Figure 2-6,   HTARS configuration and additional components for C-1 7 FARP

ATTACHMENT 3

AIRCRAFT PLANNING FACTORS    

The following factors are for contingency or exercise planning only. Fuel quantities are averages. Actual consumption varies due to mission profile. All fuel quantities are in US gallons. Normal load indicates the normal aircraft capacity, excluding ferry tanks. 

NOTE: Fuel grades are for planning purposes only. 

	MDS
	NAME
	GPH
	NORM LOAD
	CONNECTION   (D-1 ,  CCR,        Open Port (OP))
	FUEL REMARKS

	AH-1
	Cobra
	93
	259
	CCR /  OP
	JP-8, JP-5

	AH-64
	Apache
	210
	375
	D-1 / CCR /  OP
	JP-8, JP-5

	OH-6A
	Cayuse
	20
	59
	CCR /  OP
	JP-8, JP-5

	OH-58
	Kiowa
	44
	73
	CCR /  OP
	JP-8, JP-5

	UH-1
	Iroquis
	90
	220
	CCR /  OP
	JP-8, JP-5

	UH-60A
	Blackhawk
	130
	362
	D-1 / CCR /  OP
	JP-8, JP-5

	CH-47
	Chinook
	340
	1,034
	D-1 / CCR /  OP
	JP-8, JP-5

	HH-53
	Super Jolly
	310
	628
	D-1
	JP-8, JP-5

	HH-60D
	Night Hawk
	130
	362
	D-1
	JP-8, JP-5

	SH-2
	Seasprite
	125
	274
	D-1
	JP-5

	S-3A
	Viking
	395
	1,933
	D-1
	JP-5

	SH-3A
	Sea King
	140
	685
	D-1
	JP-5

	CH-53
	Super Stallion
	310
	628
	D-1
	JP-5

	SH-60
	Seahawk
	130
	362
	D-1
	JP-5

	CH-46
	Sea Knight
	340
	1,034
	D-1
	JP-5, JP-8

	C-2A
	Greyhound
	600
	1,824
	D-1
	JP-5, JP-8

	C-5
	Galaxy
	3,500
	53,083
	D-1
	JP-8, JP-5

	C-9
	Nightingale
	995
	5,492
	D-1
	JP-8, Jet B

	C-12
	Super King
	96
	250
	D-1
	JP-8, JP-5

	C-17
	Globemaster 3
	2,260
	27,024
	D-1
	JP-8, JP-5

	C-20A
	Gulfstream
	540
	1,700
	D-1
	JP-8, JP-5

	C-21
	Leaujet 35
	136
	500
	D-1
	JP-8, JP-5

	C-23
	Sherpa
	160
	500
	D-1
	JP-8, JP-5

	C-130
	Hercules
	800
	6,662
	D-1
	JP-8, JP-5

	C-141
	Starlifter
	2,075
	23,593
	D-1
	JP-8, Jet B

	KC-10
	Extender
	2,650
	52,000
	D-1
	JP-8, JP-5

	KC-135
	Stratolift
	2,070
	31,200
	D-1
	JP-8, JP-5

	L-1011
	Tri-Star
	2,570
	23,000
	D-1
	Jet A, JP-5

	A-10
	Thunderbolt
	615
	1,644
	D-1
	JP-8, JP-5

	AV-8A
	Harrier
	630
	760
	D-1 
	JP-5, JP-8

	OV-1
	Mohawk
	149
	297
	D-1
	JP-8, JP-5

	OV-10
	Bronco
	95
	250
	D-1
	JP-8, JP-5


ATTACHMENT  4

PETROLEUM EQUIPMENT INTEROPERABILITY MATRIX

NOZZLES  and  ADAPTORS

	
	EQUIPMENT
	SPR ADAPTOR                       2.5"  
	SPR NOZZLE 2.5" 
	CCR/ DRY BREAK    3.0" 
	OPEN            PORT NOZZLE              1.0
	CCR/             OPEN      PORT NOZZLE  .75" - 2.5"
	CAM-LOCKING COUPLINGS



	
	
	
	
	
	
	
	1.0"
	1.5"
	2.0"
	2.5"
	3.0"
	4.0"
	6.0"

	USAF
	ABFDS         BLADDER  BIRD
	R (P)
	I (P)
	
	
	
	
	
	
	
	I
	R/I
	

	
	C-130
	R/I (P)
	
	
	
	
	
	
	
	
	
	
	

	
	C-5 A/B
	R/I (P)
	
	
	
	
	
	
	
	
	
	
	

	
	C-17
	R/I (P)
	
	
	
	
	
	
	
	
	
	
	

	
	C-141
	R/I (P)
	
	
	
	
	
	
	
	
	
	
	

	
	KC-135
	R/I (P)
	
	
	
	
	
	
	
	
	
	
	

	
	KC-10
	R/I (P)
	
	
	
	
	
	
	
	
	
	
	

	
	C-300  REFUELER
	
	
	R
	
	I
	
	
	
	
	
	
	

	
	R-9 REFUELER
	R (P)
	I (P)
	
	
	I
	
	
	
	
	
	
	

	
	R-11 REFUELER
	R (P)
	I
	
	
	I
	
	
	
	
	
	
	

	
	R-14  ATHRS
	R
	I (P)
	
	
	I
	
	
	
	
	R/I
	R/I
	

	
	PMU-27 Pump
	
	
	
	
	I
	
	I
	R
	
	
	
	

	
	R-22  Pump
	
	
	
	
	
	
	
	
	
	
	R/I
	R/I

	
	FFU-15E    (F/S)
	
	
	
	
	
	
	
	
	
	
	R/I
	

	
	50K STORAGE
	
	
	
	
	
	
	
	
	
	
	R/I
	

	
	200K STORAGE
	
	
	
	
	
	
	
	
	
	
	R/I
	

	USA
	CH-47D  ERFS II
	
	R/I
	
	
	R/I
	
	
	
	
	
	
	

	
	AAFARE
	
	I
	
	
	I
	
	
	R
	
	R
	R
	

	
	FARE
	
	
	
	
	I
	
	
	R
	
	R
	R
	

	
	FSSP
	
	
	
	I
	
	I
	I
	I
	
	R/I
	R/I
	

	
	TAC POL TML
	
	
	
	I
	
	I
	I
	I
	
	R/I
	R/I
	R/I

	
	4" ASSAULT HOSE LINE
	
	
	
	
	
	
	
	
	
	
	I
	

	
	TPU
	
	
	
	
	I
	
	I
	R
	
	
	
	

	
	M978  HEMTT 
	
	
	
	I
	I
	
	
	
	
	R
	R/I
	

	
	M970  (AVN)
	R
	I
	
	
	I
	
	R
	R
	
	
	R/I
	

	
	M969  (LOCAL)
	
	
	
	
	I
	
	
	
	
	
	R/I
	

	
	M967   (LINE)         
	
	
	
	
	
	
	
	
	
	
	R/I
	

	
	M131A5C
	
	
	
	
	I
	
	
	
	
	R/I
	
	

	USMC
	AAFS
	
	I
	
	
	
	
	
	R/I
	
	
	R/I
	R/I

	
	TAFDS
	
	I
	
	
	
	
	
	R/I
	
	
	R/I
	R/I

	
	HERS
	
	I
	
	
	
	
	
	R/I
	
	
	
	

	
	M970
	
	
	
	
	I
	
	
	
	
	
	
	

	USN
	STAR CART
	R
	I
	
	
	I
	
	
	
	
	
	
	


NOTE:  R = Receipt,    I = Issue,   (P) = Primary Means

ATTACHMENT 5

INTERSERVICE REFUELING EQUIPMENT AND SYSTEMS
Section   A.  - USAF

 A-1.  Aerial Bulk Fuel Delivery Systems (ABFDS):

1. Primary Function: Transport bulk fuel onboard C-130, C-141, C-5, and C-17 aircraft. 

2.   Alternate Function: Ground refueling of aircraft in forward areas when the  Alternate  Capabilities Equipment (ACE) kit is installed.

3. Manufacturer: Air Logistics, NSN: 4930-833-4393, T.O. 37A9-3-7-1

4. Standard Aircraft Configurations:  

	Aircraft
	# 3K Bladders
	Total Capacity

	C-5
	Eight
	24,000 gallons

	C-17
	Three
	9,000 gallons

	C-130
	Two
	6,000 gallons

	C-141
	Three
	9,000 gallons


5. Pump Capacity: Two 600 GPM pumps. The pumps may be operated separately  or concurrently. Maximum issue rate with ACE is 350 GPM.

6. Issue Nozzle: Single Point Refueling (SPR) 2½-inch.

7. Issue KAM-LOK Coupler: 4-inch male, 4-inch female and 3-inch female.

8. Fill Connections: 4-inch female KAM-LOK, Single Point Refueling (SPR) 2½-inch adapter.

9. Airlift Data:  Each  3,000 gallon bladder is mounted on a 240-inch long by 108-inch wide platform. Platforms maybe stacked for shipment when transported as cargo. Both pumps and the ACE kit, when  installed, are secured to a single 88-inch long by 108-inch wide 463L pallet.  Platform Size: 568L x 108W x 30H. Shipping Weight: 6400 lbs.

10. Operation and Installation:

      a.  Some ABFDS have been modified with alternate capability equipment (ACE) to provide a capability to refuel aircraft direct from the ABFDS. Commanders may authorize the one time use of non-ACE equipped ABFDS for aircraft servicing when an emergency situation develops and support cannot be provided by other means. Under these circumstances, it must again be remembered that the normal ABFDS has no filter separator capability.

      b. Two qualified ABFDS operators are required for operation of the ABFDS or ABFDS with ACE. The aerial fuel  delivery  standard configuration utilizes all available pallet sections inside the aircraft cargo compartment. The number of fuel bladders may be reduced if missions require concurrent delivery of freight and fuel. The pump module must be located on the aft ramp during engine operation to permit engine exhaust hoses to extend outboard of the cargo compartment.

11. Interoperability: The ABFDS is versatile in its capability to interface with other equipment. ABFDS can be used for delivery of all grades of jet fuels, diesel or heating fuels, and gasoline. The system can deliver fuel to all other services' road tankers, bulk fuel storage systems, and aircraft except the UH-1 and OH-58 helicopters. Advance notice is required for US Air Force to obtain the CCR nozzle or open port nozzle for refueling the UH-1 and OH-58 helicopters. The ABFDS can also receive fuel from the USA Fuel System Supply Point (FSSP), Tactical Airfield Fuel Dispensing System (TAFDS), and all road tankers.

A-2.   R-14,  Air Transportable Hydrant Refueling System (ATHRS): 

 1. Primary Function: Aircraft refueling.

2. Alternate Function: Aircraft defuel and unit fillstand.

3. Description: The R-14 ATHRS is sometimes equipped with two-50,000 gallon standard fuel bladders, a multi-fuel diesel engine, filter separator, pressure controls, hoses, nozzles, and adapters to create a self-contained aircraft refueling system. Manufacturer: Multiple contractors, NSN: 4930-00-112-2432, T.O. 37A9-3-5-1/21. The R-14A and R-14C are equipped with a deadman control system.  The R-14A system requires a separate air pressure source to operate the deadman while the R-14C is a pneumatic operated system.

4. Tank Capacity: 100,000 gallons in normal configuration. The R-14 can be configured with any size and number (usually two) of bladder storage tanks or tied directly into a bulk storage system. 

5. Pump Capacity: 600 GPM.

6. Issue Nozzle: Single Point Refueling (SPR) 2½-inch and Open Port 2-inch.

7. Issue KAM-LOK Couplers: 4-inch male, 3-inch female.

8. Receipt KAM-LOK Couplers: 4-inch male, 4-inch female, 3-inch female. Also, contains a single point receptacle for defuel capability.

9. Airlift Data: LTTC: JFDEG, Shipping Weight: 10,960 lbs. (without fuel bladders), Cubic Feet: 773, Overall Dimensions: 156L x 87W x 83-102H.

10. Operation and Installation: The overall berm area 82' by 88' feet inside with an interior sand surface free of rocks and obstructions is needed to prevent bladder puncture and contain the spreading of fuel to the parking apron should a bladder rupture. The berm should be a minimum of 3½ feet high at the lowest point to prevent fuel migration. The berm forward area must be within 250 feet of the receiving aircraft refueling adapter to permit installation and aircraft refueling with available hose sections. Fuel is normally offloaded into the bladders by use of a 600/900 GPM type A/M 32, R-22 pump and a type FFU-15E (600 GPM) filter separator (note: if using the 900 GPM version you can maximize pump capability by installing two (2) FFU-15E's). Eighty feet of 4-inch KAM-LOK hose sections and isolation valves are supplied with the A/M 32, R-22 pump (If possible do not use wafer isolation valves on the inlet side of the bladder because they will allow blow-by which could result in overfilling a tank).  If the R-14 is configured to be tied into an existing storage system, caution must be exercised to ensure adequate safety precautions are included; i.e., a pumping unit (R-22), pressure relief valve, and isolation valves are installed between the storage system and the R-14 unit. When requesting R-14 systems, keep in mind the R-14 is sometimes described as being complete with two bladder tanks in the slings, while at other times the bladders are considered completely separate from the pumping unit. Be specific about the number of pumping units and bladders required.  The R-14 should primarily be used for cold-pit or hot-pit (must have approved API 1529 hoses) refueling operations.

11. Interoperability: The R-14, in addition to supporting all Air Force aircraft, can refuel all other services' aircraft using the SPR or open port nozzle. The R-14 can also receive from and issue fuel to all  Army and Marine Corps road tankers through the 4-inch KAM-LOK coupling.

 A-3.   R-22,  Trailer Mounted 600/900 GPM Pump:

1. Primary Function: Provide bulk fuel transfer, issue and receipt capability.

2. Alternate Function: Refuel aircraft when used in conjunction with MH-2 series hosecart or FFU-15E filter separator.

3. Description: The R-22 is a trailer mounted pumping unit powered by a multifuel diesel engine, and consists of a V4 engine, engine housing, basket strainer, control panel, fuel tank, and accessories. The unit is designed to  rapidly and safely pump large quantities of fuel under any operating condition. The R-22 is usually used to pump fuel from a bulk storage system to the R-14 bladder tanks, to receive fuel from tank trucks/cars or as a fillstand when used in conjunction with a FFU-15E or MH-2 hosecart. Manufacturer:  NSN: 4320-00-131-9185.   T.O.351313-82-1/11.

4. Tank Capacity:  N/A

5. Pump Capacity: 900-GPM and 600-GPM depending on year manufacture.

6. Issue KAM-LOK Coupler: 6-inch male, 4-inch male.

7. Receipt KAM-LOK Couplers: 6-inch female, 4-inch female.

8. Airlift Data: UTC: JFDEJ. Shipping Weight: 2,520 lbs. Cubic Feet: 290. Overall Dimensions: 116L x 69W x 80H.

9. Operation and Installation: The R-22 has no filtering or pressure control system, and thus is not normally authorized for use in servicing aircraft. However, the R-22 systems have been used effectively in conjunction with MH-2 series hose carts and in some respects may be superior to a R-14 for providing an immediate fueling capability where airlift is at a premium. The R-22 through its simplicity is more reliable, lighter, and easier to operate and maintain than the R-14. The R-22 is designed to transfer fuel at rates up to 900 GPM. Normally installed at the fill end of 50,000 gallon bladders and used for off-load from mobile delivery units. Designed for installation in 6-inch pipeline sections when operating pressures of 150 PSI or less is required.  Always ensure positive pump discharge pressure before increasing RPM's and flow rate.  When using the R-22 to offload tank trucks or tank cars and when the hose/pipe length from supplier source to pump is more then 50-feet, you must remember to drain all air off the lines prior to pump startup.  This can be easily done by installing a tee in-line prior to the R-22 and coupling the tee down to a 2-inch or 1½-inch ball valve.  Connect the ball valve hose assembly to a bowser to prevent fuel spills.  Open the valves on the supplier source and drain all air through the 1½-2-inch ball valve until fuel flow is obtained.  Close ball valve and start R-22 transfer pump.  The bowser can be emptied at the end of each receipt.

10. Accessory Support War Reserve Support Kit : 8-each, 4-inch by 8-foot hoses with KAM-LOK hose end couplings; 4-each, 4-inch valves equipped with 4-inch KAM-LOK couplings.

11. Interoperability: Compatible with other services' transportable fuel systems. With appropriate reducers, the pump can be connected with all size KAM-LOK connectors.

A-4.    PMU-27,  Pumping Unit:

1. Primary Function: Refuel small aircraft and transferring small quantities of fuel.

2. Alternate Function: Ground fuels dispensing unit, aircraft defueling, and de-drumming.

3.  Description: The PMU-27 is a trailer mounted, engine powered unit consisting of a 50 GPM pump, filter separator, meter, hoses, connections, 3½ gallons gasoline or diesel tank and nozzles. It is designed to support servicing of small aircraft and transfer of small quantities of fuel. It also is capable of defueling four 55-gallon drums simultaneously, pumping from an external source and defueling aircraft auxiliary tanks. The unit is also an effective ground fuels dispensing unit. Manufacturer: Multiple Contractors. NSN: 4320-00-754-7573. T.O.  35E13-73-11/21.

4. Tank Capacity:  N/A

5. Pump Capacity: 50 GPM.

6. Issue Nozzle: Open Port 1½-inch.

7. Issue KAM-LOK Coupler: 1½-inch male.

8. Receipt KAM-LOK Coupler: 1-inch female and 2-inch female.

9. Airlift Data: (without support kit) LJTC: JFDEK (l) or JFDET(2). Shipping Weight: 1,180 lbs. Cubic Feet: 94. Overall Dimensions: l00Lx45Wx35H.

10. Operation and Installation: Past experience has shown that PMU-27 units may not generate sufficient suction to lift fuel from underground tanks. R-22 pumps or even a C-300 refueling unit may perform this function better. The PMU-27/M is converted to a service station, for vehicles and equipment when an accessory Mobility Readiness Spares Package (MRSP) 117 kit is added.

11. Accessory Support MRSP Kit: 6-each, 500 gallon seal drums, 2-each, x inch service station nozzles, 24-feet, w inch discharge hose, 100-feet, 2-inch suction hose, 1-each, 10 GPM hand pump with stand, and 2 tow yokes for filled 500 gallon seal drums.

A-5.   4T-4A,  Additive Injector:

1. Primary Function: Injection of fuel additives into bulk fuel storage. 

2. Alternate Function: N/A

3. Description: The additive injector is a skid-mounted module capable of injecting three (3) separate additives simultaneously using three separate injector pumps driven by a common turbine. The additive injection rates are proportional to the fuel flow rates. Manufacturer: Hammond Technical Services. NSN: 4930-01-418-2694 (replacing the 3" version NSN 4930-01-213-3014). T.O. 37A9-3-15-1.

4. Inlet KAM-LOK Coupler: One  4-inch female.

5. Outlet KAM-LOK Coupler: One  4-inch male.

6. Airlift Data: (Crated) UTC: JFDGE. Shipping Weight: 296 lbs. Cubic Feet: 22. Overall Dimensions: 45L x 31W x 26H.

7. Operation and Installation: Unit can be installed in-line to a fixed bulk petroleum system or

used in conjunction with truck fill stands, an R-14, or R-22 system. Fuel System Icing Inhibitor is drawn from 55 gallon drums and injected in the jet fuel stream along with corrosion inhibitor and static dissipater additive which are simultaneously drawn from the two blend tanks, usually 55 gallon drums.

8. Interoperability: The additive pump can be used by all services, for injection of additives provided their equipment and systems can adapt to the pump's couplers.

A-6.   FFU-15E,  Skid Mounted Filter Separator:

1. Primary Function: Remove particles and free water from hydrocarbon fuels.

2. Alternate Function: None

3. Description: The FFU-15E is a skid-mounted, 600 GPM filter separator, designed to filter and separate particulate and water from fuel. It is capable of handling diesel fuel at a rate of 450 GPM, jet fuels at 600 GPM, and gasoline at a rate of 750 GPM. Manufacturer: Multiple contractors. NSN: 4930-00-936-7328. T.O. 37A8-2-5-1.

4. Tank Capacity: N/A

5. Pump Capacity: N/A

6. Outlet KAM-LOK Coupler: 4-inch male.

7. Inlet KAM-LOK Coupler: 4-inch female.

8. Airlift Data: UTC: JFDEP. Shipping Weight: 785 lbs. Cubic Feet: 97. Overall Dimensions: 66L x 42W x 60H.

9. Operation and Installation: Uses multiple configurations where additional filtration is required. Normally, used in conjunction with the R-22 Trailer Mounted Pump.

10. Interoperability: Can be used with other services' equipment and  systems which can adapt to the FFU-15E inlet/outlet couplers.

A-7.   C-300, Ground Products Refueler:

1. Primary Function: Ground product refueling.

2. Alternate Function: Ground product defueling and bulk fuel hauling.

3. Description: Manufacturer: Multiple Contractors. NSN: 2320-01-314-2912. T.O. 36AI2-13-35-1.

4. Tank Capacity: 1,200 gallons.

5. Pump Capacity: 100 GPM.

6. Issue Coupler: 2¾-inch faucet/over wing type nozzle.

7. Receipt Coupler: 3-inch dry break coupler

8. Airlift Data: LJTC: JFDEF. Shipping Weight: 13,840. Cubic  Feet: 1405. Overall Dimensions: 272L x 96W x 93H.

9. Operation and Installation: The C-300 is designed for operation on hard or improved surfaces at low to moderate speeds. A 4V;D C-301 version of the same vehicle is also available for use in more austere conditions.

10. Interoperability: Can refuel any service vehicle/bulk tank with ground fuel using the over wing nozzle or an optional service station nozzle that can be easily installed in place of the OAV nozzle. The C-300 can also defuel bulk tanks with the proper hose configuration.

A-8.   R-9,  Tank Truck Aircraft Refueler:

1. Primary Function: Aircraft Refueling.

2. Alternate Function: Aircraft defueling and bulk fuel hauling.

3. Description: Manufacturer: Kovatch. NSN: 2320-00-433-5695. T.0.36A12-13-17-31. 

4. Tank Capacity: 5,000 gallons.

5. Pump Capacity: 600 GPM.

6. Issue KAM-LOK Coupler: SPR 2½-inch, open port.

7. Receipt KAM-LOK Couplers: Refilled via 2½-inch SPR bottom loading adapter.

8. Airlift Data: UTC: JFDEB(l) or JFDEC(3). Shipping Weight: 21,340.  Cubic  Feet: 2,465.2.                   Overall Dimensions: 406L x 102W x 114H.

9. Operation and Installation: The R-9 is designed for operation on hard surfaces at low speeds under 25 MPH within the air base area. Maintenance problems should be anticipated if converted to over-the-road haul at speeds up to 55 MPH.

10. Interoperability: Can refuel other Services'  aircraft which use the SPR nozzle or open port nozzle. Advance notice is required for the US Air Force to obtain a KAM-LOK adapter in the event the R-9 tanker is to receive fuel from other Services' ground fuel systems not equipped with the SPR discharge nozzle.

A-9.  R-11,  Tank Truck Aircraft Refueler:

1. Primary Function: Aircraft Refueling.

2. Alternate Function: Aircraft defueling and bulk fuel hauling.

3. Description: Manufacturers: Oshkosh/Kovatch. NSN: 2320-01-239-5371. 36AI2-13-17-81.

4. Tank Capacity: 6,000 gallons.

5. Pump Capacity: 600 GPM.

6. Issue KAM-LOK Coupler: SPR 2½-inch, open port.

7. Receipt KAM-LOK Coupler: Refilled via 2½-inch SPR bottom loading adapter.

8. Airlift Data: UTC: JFAXP(I). Shipping Weight: Oshkosh 26,400 lbs., Kovatch 24,000 lbs. Cubic Feet: Oshkosh 2853.2. Kovatch 2807.4., Overall Dimensions: Oshkosh 456L x 106 w x 102H. Kovatch 447L x 106AW x 102H.

9. Operation and Installation: The R-1 I is designed to be driven on improved roads and on a

limited basis on unimproved roads. Refueler road speed, fully loaded, is 60 MPH, depending on road and weather conditions.

10. Interoperability: Can refuel other Services' aircraft using the SPR or open port nozzle. The types of fuel servicing include high-flow refueling, low-flow refueling, and defueling.

A-10.  NRU-5E,  Air Transportable Liquid Nitrogen (LN2) Skid Mounted Tank:

1. Primary Function: Aerial and surface transport of LN2 from military and commercial production plants to operational areas for support of aircraft strut and tire servicing requirements.

2. Alternate Function: Bulk storage of LN2.

3. Description: Manufacturer: Multiple Contractors. NSN: 3555-01-080-4187. T.O. 37C2-8-10-3.

4. Tank Capacity: 400 gallons.

5. Issue Coupling:  One-inch left-handed thread coupling, C8991171.

6. Receipt Coupling:  One-inch left-handed thread coupling, CC8991171.

7. Airlift Data: UTC: JFDER. Shipping Weight: 1,500lbs.  Cubic  Feet: 158. Overall Dimensions: 84L x 54W x 60H.

8. Interoperability:  Provided with industry standard 1-inch couplings common to all US commercial and DOD activities.

9. Accessories: Supplied with a vent kit to connect tanks to the transport aircraft overboard vent ports.

A-11.  TMU-24E,  Air Transportable Liquid Oxygen (LOX) Skid Mounted Tank:

1. Primary Function: Aerial and surface transport of LOX from military and commercial production plants to operational areas for support of aviator breathing and medical oxygen requirements.

2. Alternate Function: Bulk storage of LOX.

3. Description: Manufacturer: Multiple Contractors. NSN: 3655-00-995-8575. T.O. 37C2-8-10-3.

4. Tank Capacity: 400 gallons.

5. Issue Coupling: One-inch right hand thread coupling, C8991173.

6. Receipt Coupling: One-inch right hand thread coupling, C8991173.

7. Airlift Data: UTC: JFDEQ. Shipping Weight: 1,500lbs.  Cubic  Feet: 158. Overall Dimensions: 84L x 54W x 60H.

8. Interoperability: Provided with industry standard 1-inch couplings common to all US commercial and DOD activities.

9. Accessories: Supplied with a vent kit to connect tanks to the transport aircraft overboard vent ports.

A-12.   Collapsible Coated Fabric Tanks:

1. Description: Collapsible fuel tanks normally are provided in either 10,000, 50,000 or 210,000 gallon capacity. Tanks are constructed of a single ply, nylon fabric material with reinforced comers. The interior of the tank is coated with polyester, while the exterior is of nylon, or equivalent fabric, impregnated with urethane or nitrile. The weight of a 210,000 gallon tank is approximately 3,000 pounds, the weight of a  50,000 gallon tank is approximately 1,400 pounds, while the 10,000 gallon tank weighs approximately 200 pounds. Dimensions of an empty 50K bladder are 24-feet by 65-feet. Dimensions of an empty 10K bladder maybe 12-feet by 42-feet, or 22-feet by 22-feet. (See Table 3-1) Fabric tanks are tested from -40 degrees Fahrenheit to 160 degrees Fahrenheit to prove reliability in any climate. Tanks can be manifolded together and are repairable in the field.  Tanks should be leak checked on the top and bottom's on initial fill if time permits.  Initial fill should be 1,000 - 2,000 gallons.  Allow fuel to sit for 30-minites.  Fold tank back to half way point marking/repairing all areas showing signs of leakage.  Repeat process on opposite side.  Fabric tanks should be repaired via glue/patch method unless hostile fire dictates the use of c-clamps and plugs.  C-clamp and plugs should be used only as a temporary repair.  Attachment 13 provides NSN, weight, dimensions stock numbers and berm liner information. 

2. Considerations: If plans are to use bladders, a suitable site must be selected. Overall area should be approximately 100-feet wide by 160-feet long for an R-14 system, be free of rocks and obstructions, and provide adequate drainage. Dike should be placed as close to the aircraft apron as practically possible. The ground should be as level as possible with maximum slope of three degrees to prevent the tank from creeping or crawling. Avoid low areas to prevent accumulation of trapped vapors. Careful attention should be given to receiving capabilities, such as rail cars, taxiways, and roads. If the site is dependent on aerial bulk fuel delivery system for resupply, the tank area must be placed 100-feet from a parking apron. Do not place the site uphill or upstream from other installations because of possible contamination or fires due to bladder rupture. Where possible, a dike or berm should be constructed with a capacity of at least 1¾ times the capacity of the tanks within. Collapsible tanks have also been approved for storage of special fuels (JP-7 and JPTS) with precautions outlined in this pamphlet.

Table 3-1.  Airlift Data:

	(1)    Designation:
	10K Bladder
	50K Bladder

	(2)    Shipping wt:
	225 lbs.
	1,500 lbs.

	(3)    Cubic feet:
	60
	126

	(4)    NSN:
	5430-00-349-9156
	5430-00-090-3517

	(5)    Length (in):
	104 (Rolled)
	136 (Rolled)

	(6)    Width (in):
	31 (Rolled)
	40 (Rolled)

	(7)    Height (in):
	32 (Rolled)
	40 (Rolled)

	(8)    Manufacturer:
	Uniroyal
	Uniroyal, Goodyear, etc

	(9)    T.O.:
	37AI2-15-1
	37AI2-8-11

	(10)  UTC:
	JFDEL
	JFDEM


A-13.  Bulk Fuel Storage System,  200,000 Gallons:

1. Primary Function: Provide a jet fuel bulk storage system at bare base areas to refuel/off- load aircraft refuelers.

2. Alternate Function: May be used for storage of other fuel grades.

3. Description: Manufacturer: Multiple Contractors. NSN: 4930-01-135-5210. T.O. Multiple.

4.  Tank Capacity: 200,000 gallons (4each, 50K bladders)

5.  Pump Capacity: 600/900 GPM.

6.  Issue KAM-LOK Coupler: 4-inch male.

7.  Receipt KAM-LOK Coupler: 4-inch female.

8.  Airlift Data: UTC: JFAXC. Shipping Weight: 14,800 lbs. Cubic Feet: 3,320. Square

Feet: 115. Width: 42-inch. Height: 60-inch.

9.  Operation and Installation:  The 200K bulk storage system (UTC: JFAXC is assembled by use of one R-22, 600/900 GPM pump (UTC: JFDEJ); one FFU-15E 600 GPM filter separator (UTC: JFDEP); four- 50,000 gallon standard DOD fuel bladders (UTC: JFDEM); a 35 PSI hose end pressure regulator; SPR nozzle, hose sections, and valves to permit off load or issue of fuel.

10. Interoperability: This system can offload any Services' tank truck equipped with a 4-inch male KAM-LOK discharge coupling, and can fill any Service tank trucks equipped with a SPR bottom load adapter or a 4-to-3-inch female KAM-LOK reducer coupling. Size adjustments to the KAM-LOK coupling can be made using the appropriate reducers or adapters.

A-14.  Seal Drums (Collapsible Drums):

1. Description: Seal Drums are collapsible rubber, nonvented containers for transporting and storing fuel. Drums are available in 55 or 500 gallon capacities. Drums are constructed of 4 ply tire cord and are equipped with swivel plates and anchor shackles at both ends which allow tiedown aboard aircraft, and ground towing (rolling) using a special lifting and towing yoke. Internal tanks are equipped with fuel/defuel valves and are complete with external fuel servicing adapters.  (See Table 3-2)

2. Considerations: Drums are filled and emptied through an elbow coupler valve, check valve adapter in the front closure plate and SPR for filling. Field repair kits are available. Because drums are non-vented, they must be kept shaded to prevent fuel expansion and drum rupture. Below 20 degrees Fahrenheit the drum becomes brittle.

Table 3-2. Airlift Data:

	 (1)     Designation:
	500 Gal. Seal Drum.
	55 Gal. Seal Drum.

	(2)     Shipping Weight:
	305 lbs
	27 Ibs

	(3)    Cubic Feet:
	93 (full)
	6.3 (full)

	(4)    NSN:
	8110-00-065-2321
	8110-00-8B-5909

	(5)    Length (in):
	72-89
	37-38

	(6)    Width (in):
	36-48
	24-33

	(7)    Height (in):
	9 -48
	6-24

	(8)    Manufacturer:
	US Rubber
	US Rubber

	(9)    Tech. Order:
	37A-1-111
	37A-1-111

	(10)  UTC:
	JFZ99
	JFZ99


A-15.   Hose Carts:

1. Description: MH-2 series hose carts are trailer mounted units designed for transfer of fuel between fixed hydrant system outlets and single-point refueling receptacles of aircraft. Carts are equipped with a filter separator, meter, flow control valve and inlet/outlet hoses. Carts do not have pumping capability. Carts can also be used to provide filter/meter capability for filling refueling units from hydrant systems, for bare-base refueling using bladder storage, and R-22 pumping systems; and as a substitute for the FFU-15 filter separator. The UTC for hose carts is JFDEL  (See Table 3-3)

2. Considerations: While all hose carts use standardized single-point refueling nozzles, the hydrant quick-coupler valve (moose head) that connects onto the installed hydrant outlet on the air- craft parking differs, dependent on the type of hydrant outlet connector in use at an airfield. This is an obvious concern when intending to use Air Force supplied hose carts on a host airfield. Use of a hose cart in conjunction with a R-22 pumping system requires removal of the hydrant quick-coupler valve and replacement with a 4 inch KAM-LOK coupler.

Table 3-3.  Airlift Data:

	(1) Designation:
	MH-2B
	MC-2C

	(2) Shipping Weight:
	1,700 lbs.
	1,760 lbs.

	(3) Cubic Feet:
	377
	448

	(4) NSN:
	4930-00-070-1077
	4930-01-089-4581

	(5) Length (in):
	119
	138

	(6) Width (in):
	68
	70

	(7) Height (in):
	80.5
	80

	(8) Pump Capacity:
	600 GPM (2 pumps)
	

	(9) Manufacturer:
	Garsite
	Beta

	(10) T.O.:
	37A2-2-4-41
	37A2-2-2-4-71


Section   B.  -US Army   

Refueling Equipment and Systems
B-1:   Advanced Aviation Forward Area Refueling System (AAFARS):

1. Primary Function:  Refuel four helicopters simultaneously.

2. Tank Capacity:  No fuel storage is organic to the AAFARS. Generally, normally four-500 gallon collapsible drums are used as a source of supply; however, the AAFARS has adapters to connect to any fuel source which can be accessed through a 2, 3 or 4-inch camlock couplings. 

3. Pump Rate: 220 GPM pump.

4. Issue Nozzles: D-1, CCR or GFA (CCR nozzle assembly and Gravity Fill Adapter for open port fueling).

5. Issue Couplers: N/A.

6. Receipt Couplers: 2, 3, and 4-inch KAM-LOK.

7. Airlift Data: 1,726 lbs. (storage tanks not included).

8. NSN: 4930-01-380-4856.

9. UTC: N/A.

10. Operation and Installation: The AAFARS system consists of a 220 GPM pump assembly (with diesel engine), a 240 GPM filter separator, 6-feet of 2-inch suction hose, 50 feet of 3-inch discharge hose, 100-feet of 2-inch discharge hose per nozzle, 4-ea. D-1, CCR (closed circuit refueling nozzles) GFR (with open port adapters), and various fittings.

11. Interoperability: The AAFARS (refueling rate with all four nozzles is 55 GPM per nozzle or 90 GPM at one nozzle) can use USMC or USAF collapsible tanks as a source of fuel and can also source fuel from USMC tank trucks. However, to source fuel from a USAF tank truck, advance coordination is required with the USAF to ensure a SPR nozzle with KAM-LOK coupling is available. The AAFARS can be used to refuel other Services' aircraft which will accept D-1, CCR or open port nozzles refueling.

B-2:  Forward Area Refueling Equipment (FARE) System:

1. Primary Function: Refuel helicopters in forward areas.

2. Alternate Functions: Refuel ground vehicles; fill fuel cans and drums.

3. Tank Capacity: No fuel storage is organic to the FARE. Generally, 500 gallon collapsible

drums are used as a source of supply; however, the FARE has adapters for sourcing from collapsible tanks (2-4-inch KAM-LOK) or tank vehicles (2-3-inch KAM-LOK).

4. Pump Rate: 100 GPM.

5.  Issue Nozzles: CCR nozzles with open port nozzle adapter.

6.  Issue Couplers: N/A.

7.   Receipt Couplers: 2, 3, and 4-inch KAM-LOK.

8.  Airlift Data: 820 lbs. (storage tanks not included).

9.  NSN: 4930-00-133-3041.

10. UTC: N/A.

11. Operation and Installation: The FARE system consists of a 100 GPM pump assembly (with gasoline engine), a 100 GPM filter separator, 50-feet of 2-inch suction hose, 200-feet of 2-inch discharge hose, 2 closed circuit refueling nozzles (with open port adapters), and various fittings.

12. Interoperability: The FARE can use USMC or USAF collapsible tanks as a source of fuel and can also source fuel from USMC tank trucks. However, to source fuel from a USAF tank truck, advance coordination is required with the USAF to ensure a SPR nozzle with KAM-LOK coupling is available. The FARE can be used to refuel other Services' aircraft which will accept CCR or open port nozzles. When used as a refueling point for ground vehicles, the FARE can refuel any Services' ground equipment.

B-3.  Extended Range Fuel System  II (ERFS II):

1. Primary Function:  CH-47D Extended Range Fuel System II (ERFS II) is used to extend aircraft range.

2. Alternate Functions: Forward Area Refueling Source.

3. Tank Capacity:  Using three-800 gallon crashworthy tanks as a source of supply

4. Pump Rate: (Electric) 23 GPM internal aircraft fuel tank use and 120 GPM Pump for external use.

5. Filter Seperator:  100 GPM (Same can used the FARE 100 GPM separator).

6. Issue Nozzles: D-1 or  CCR.

7. Issue Couplers: Unisex  or  Cam-lock with adaptor.

8. Receipt Couplers: Can be pressure refueled (maximum 55 psi and 300 GPM) using the D-1 or Open port refueling nozzle.

9.  Airlift Data: 2,945 lbs. Empty and 19,025 lbs. Full                                                                                             (three tanks filled 2,400 gallons of JP-8 @ 6.7 lbs. = 16,080 lbs.). 

10. NSN: Parts Numbers: HM022-010-400, HM022-123-21, HM022-201-31, HM022-401-21.

11. UTC: N/A.

12. Operation and Installation: The ERFS II consists of three-800-gallon tanks with a pumping rate for fare operations rated at 120 GPM.  Hose connection size is 2-inch suction and discharge using either the standard camlocking FARE or HTAR unisex hoses with adaptor.  Receive fuel into the system using the D-1 or Open port nozzle.  Issue fuel using the D-1 or  CCR (closed circuit refueling) nozzles.

13. Interoperability: The ERFS II provide support to aircraft or special operations needs.

B-4.  Fuel System Supply Point (FSSP):

1. Primary Function: Tactical receipt, storage, and issue point for bulk fuel.

2. Alternate Functions: Rapid refueling system for rotary wing aircraft (requires the addition of CCR nozzles with open port adapters).

3. Tank Capacity: No fuel storage is organic to the FSSP. Generally, 10,000 to 50,000 gallon collapsible tanks are used as storage.  Capacity of the FSSP is from 60,000 to 2.5 million gallons dependent on number and size of tanks.

4. Pump Rate: 350 GPM.

5.  Issue Nozzles: 1-inch open port nozzles.

6.  Issue Couplers: 1, 1½, 2, 3, and 4-inch KAM-LOK.

7.  Receipt Couplers: 3 or 4-inch KAM-LOK, 6-inch grooved couplings.

8.  Airlift Data: 9,500 lbs., 400 cubic feet (storage tanks not included).

9.  NSN: 4930-00-142-5313.

10. UTC: N/A.

11. Operation and Installation: The FSSP normally consists of two 350 GPM pumping

assemblies, two filter separators, approximately 1,200 feet of discharge hose, and 1,200 feet of suction hose. It is normally configured to provide six tank truck bottom loading points, two-500 gallon           collapsible drum filling points, and six points for refueling ground vehicles/filling cans and drums. The FSSP can receive fuel from tank trucks, rail tank cars, pipelines, hose lines, and aircraft. It can also be divided in half to handle two different types of fuel at two different locations.

12. Interoperability: The FSSP can receive and issue fuel to and from USMC tank trucks or hose lines. The FSSP can also receive and issue fuel to and from the USAF ABFDS but cannot receive fuel from USAF aircraft via wet wing defueling without an SPR nozzle with KAM-LOK couplings. The same nozzle would be required to transfer fuel between the FSSP and USAF tank trucks. The FSSP can refuel any Services' ground equipment.

B-5.  Tactical Petroleum Terminal:

1. Primary Function: Receive, store, and issue bulk petroleum fuels.

2. Alternate Functions: Refuel ground vehicles; fill fuel cans and drums.

3. Tank Capacity: Eighteen (18) Bulk Fuel Tank Assemblies (BFTA) with a capacity of 5,000

barrels (210,000 gallon) each and ten  (10) 50,000 gallon collapsible tanks.

4. Pump Rate: 300 and 600 GPM.

5. Issue Nozzle: 1-inch open port nozzle.

6. Issue Couplers: 1, 1½, 2, 3, 4, and 6-inch KAM-LOK and a 6-inch grooved coupling. 

7.  Receipt Couplings: 6-inch grooved coupling and KAM-LOK couplings.

8.  Air lift Data: N/A.

9. NSN: Not Assigned.

10. UTC: N/A.

11. Operation and Installation: The tactical petroleum terminal (TPT) is a fuel storage and handling system which serves as a base, intermediate, or head terminal in an undeveloped theater and may be used in the developed theater to supplement existing facilities that are inadequate or damaged. The TPT can store up to 30,000 barrels of fuel in each of its three fuel units. Each fuel unit is normally dedicated to mogas, diesel fuel, and jet fuel. Fuel can be received from a pipeline or from tank vehicles. The TPT can dispense fuel directly to user vehicles or to bulk fuel transport vehicles. It can also return fuel to the pipeline for distribution downstream. The system can receive fuel at rates up to 800 GPM. The major components which make up the TPT include: Eighteen BFTA's with a capacity of 5,000 barrels each; ten-50,000 gallon collapsible tanks; a 350 GPM pump; six-350 GPM filter separators; fifteen 600 GPM hose line pumps (6 inch); nineteen fire suppression systems; 42,000 feet of hose; a beach interface unit; and associated valves and manifolds.

12. Interoperability: The TPT (as a terminal) would normally receive fuel from the Navy's Offshore Petroleum Distribution System (6-inch flexible steel pipe). The TPT can also receive and issue fuel to and from USMC tank trucks and hose lines, and the ABFDS, but cannot receive fuel from USAF aircraft via wet wing defueling without a SPR nozzle with KAM-LOK couplings. The same nozzle would be required to transfer fuel between the TPT and USAF tank trucks. The TPT can refuel any Services' ground equipment.

B-6.  Tank and Pump Unit (TPU):

1. Primary Function: Refuel ground equipment.

2. Alternate Functions: Fill and empty 5 gallon cans, 55 gallon drums, and 500 gallon  collapsible drums; Refuel aircraft.

3. Tank Capacity: 1,200 gallons (two-600 gallon tanks).

4.  Pump Rate: 50 GPM.

5.  Issue Nozzles: Two 1½-inch open port nozzles.

6.  Issue Couplers: 1½-inch KAM-LOK.

7.  Receipt Couplers: 2-inch KAM-LOK.

8.  Airlift Data: 1,376.5 lbs.  217.5 cubic feet.

9.  NSN: 4930-01-130-7281 Pump Assembly, and 5430-00-585-2529 Tank Assembly.

10. UTC: N/A

11. Operation and Installation: The tank and pump unit is designed to be transported on the 5 ton, 6 by 6, cargo truck. The unit consists of two-600 gallon aluminum tanks with inside baffles, a 50 GPM pump (gasoline and electric models), a 50 GPM filter separator, two hose reels (each with a 40-foot length of 1½-inch non-collapsible discharge hose) and two open port or pistol grip nozzles.

12. Interoperability: In an interoperability role, the tank and pump unit can receive and issue bulk fuel to and from other Services' fuel systems that can connect with the 2-inch KAM-LOK coupling on the tank and pump unit. The unit can issue bulk fuel to other Services' ground equipment and to aircraft which can accept an open port nozzle.

B-7.  Tank and Pump Unit (TPU) - (Low Profile Version):

1. Primary Function: Refuel ground equipment.

2. Alternate Functions: Fill cans, drums, collapsible drums and refuel aircraft.

3. Tank Capacity: 1,048 gallons (two-524 gallon tanks).

4.  Pump Rate: 50 GPM.

5.  Issue Nozzles: Two 1½-inch open port nozzles.

6.  Issue Couplers: 1½-inch KAM-LOK.

7.  Receipt Couplers: 2-inch KAM-LOK and dry-break SPR.

8.  Airlift Data: 1,870 lbs.,   231.49 cubic feet.

9.  NSN: 4930-01-274-0021 Pump Assembly and 4930-01-256-0650 Tank Assembly.

10. UTC: N/A

11. Operation and Installation: The tank and pump unit is designed to be transported on the 5 ton, 6 by 6, cargo truck. The unit consists of two-600 gallon aluminum tanks with inside baffles, a 50 GPM pump (gasoline and electric models), a 50 GPM filter separator, two hose reels (each with a 40-foot length of 1½-inch non-collapsible discharge hose) and two open port or pistol grip nozzles.

12. Interoperability: In an interoperability role, the tank and pump unit can receive and issue bulk fuel to and from other Services' fuel systems that can connect with the 2-inch KAM-LOK coupling on the tank and pump unit. The unit can issue bulk fuel to other Services' ground equipment and to aircraft which can accept an open port nozzle.

B-8.  M978,  Heavy Expanded Mobility Tactical Truck (HEMTT):

1. Primary Function: Refuel ground equipment.

2. Alternate Functions: Refuel aircraft.

3. Tank Capacity: 2,500 gallons (Max load 2,200 gallons will allow re-circulation without auto shutoff activating).

4. Pump Rate: 300 GPM.

5. Issue Nozzles: Open port nozzles (can use CCR and SPR nozzles when provided).

6. Issue Couplers: 1½, 3, and 4-inch KAM-LOK.

7. Receipt Couplers: 3-inch KAM-LOK.

8. Airlift Data: 36,989 lbs/2,264.4 cubic feet.

9. NSN: 2320-01-100-7672.

10. LTTC: N/A

11. Operation and Installation: The M978 tank truck is a 10 ton, 8 by 8, on the road, all weather and terrain vehicle. The tank is a stainless steel, single compartment shell with one man hole cover. A cabinet at the rear of the vehicle houses the vehicle's fuel delivery manifold system, hose reels, ground cables, deadman shutoff, and filter separator. A 300 GPM centrifugal pump is driven by a power takeoff from the vehicle's engine. The vehicle also has an alternate fuel delivery pump. This 25 GPM pump is powered by 24 volts DC from the vehicle electric system. There is a sampling probe on the discharge side of the filter separator for use with the Aqua-Glo water test kit. The tank truck has two hose reels. Each hose reel has 50 feet of 13/4inch dispensing hose. The hose ends have male KAM-LOK couplings, fittings and bonding connections. Each hose reel has a fuel servicing nozzle. The HEMTT also has a 15-foot section of 3-inch hose.

12. Interoperability: The HMETT can receive bulk fuel from other Services' fuel systems that can connect with the 3-inch KAM-LOK coupling. The HEMTT can issue bulk fuel to other Services' ground equipment and to aircraft which can accept an open port nozzle.

B-9.  M131A5C,  Tank Semi-trailer:

1. Primary Function: Bulk fuel delivery.

2. Alternate Functions: Refuel ground equipment and aircraft.

3. Tank Capacity: 5,000 gallons (two-2,500 gallon compartments). 

4. Pump Rate: 225 GPM.

5. Issue Nozzles: 1½ and 2½-inch open port nozzles.

6. Issue Couplers: 3-inch KAM-LOK.

7. Receipt Couplers: 3-inch KAM-LOK.

8. Airlift Data: 13,850 lbs.,  2,232 cubic feet.

9. NSN: 2330-00-226-6080.

10. UTC: N/A

11. Operation and Installation: The M131A5C is the most commonly used fuel servicing tank semi-trailer in the Army today. The auxiliary engine and pump assembly has a 2 cylinder, 4 cycle, air cooled gasoline engine, a self-priming centrifugal pump, and a 24 volt battery. A filter separator is also located on the curbside.

B-10.  M967,  Tank Semi-trailer:

1. Primary Function: Line haul, bulk delivery of fuel.

2. Alternate Function: N/A

3. Tank Capacity: 5,000 Gallons.

4. Pump Rate: 600 GPM.

5.  Issue Nozzles: N/A

6. Issue Couplers: 4-inch KAM-LOK.

7. Receipt Couplers: 4-inch KAM-LOK.

8. Airlift Data: 13,000 lbs., 12,128 cubic feet.

9. NSN: 2330-01-050-5632.

10. UTC: N/A

11. Operation and Installation: The M967 is designed for general highway and limited cross-country use. It does not have the fuel servicing capability (no filter separator) of the M969 or the M970. The four-cylinder, four-cycle auxiliary engine and pumping system can deliver bulk fuel at a rate of up to 600 GPM and self-loading (using it's internal pumps) at a rate up to 300 GPM.

12. Interoperability: The M967 can receive and issue bulk fuel from and to other Services' fuel systems that can connect with the 4-inch KAM-LOK coupling.

B-11.  M969,  Tank Semi-trailer:

1. Primary Function: Bulk fuel delivery.

2.  Alternate Function: Refuel aircraft and ground equipment. 

3. Tank Capacity: 5,000 gallons.

4.  Pump Rate: 600 GPM.

5.  Issue Nozzles: Open port nozzles available.

6.  Issue Couplers: 4-inch KAM-LOK.

7.  Receipt Couplers: 4-inch KAM-LOK.

8.  Airlift Data: 15,000 lbs.,  12,218 cubic feet.

9. NSN: 2330-01-050-5634.

10. UTC:

1 1. Operation and Installation: The M969 semitrailer has the same bulk delivery and self-load capabilities as the M967. The tank body and the auxiliary engine and pump assembly are identical to those of the M967. The M969, however, has the equipment needed for ground equipment refueling and limited aircraft refueling. The M969 has three dispensing hose assemblies. Three 14-foot sections of 4-inch suction hose are stored in troughs on the vehicle. This assembly has a bulk delivery rate of up to 600 GPM and a self load rate of 300 GPM. The other two hose assemblies are located in the hose reel compartment. Each of these 100 GPM assemblies has a dispensing nozzle. The M969 may be used for open port refueling of aircraft.

12. Interoperability: The M969 can receive and issue bulk fuel from and to other Services' fuel systems that can connect with the 4-inch KAM-LOK coupling. The M969 can issue bulk fuel to other Services' ground equipment and to aircraft which can accept an open port nozzle.

B-12.  M970,  Tank Semi-trailer:

1. Primary Function: Refuel aircraft.

2. Alternate Functions: Refuel ground equipment and line haul bulk fuel. 

3. Tank Capacity: 5,000gallons.

4. Pump Rate: 300GPM.

5. Issue Nozzles: 2½-inch  SPR, CCR, and open port nozzles.

6. Issue Couplers: 4-inch KAM-LOK.

7. Receipt Couplers: 2½-inch SPR, 1½, 2, and 4-inch KAM-LOK. 

8. Airlift Data: 15,200 lbs.,   2,218 cubic feet.

9. NSN: 2330-01-050-5635.

10. UTC: N/A

11. Operation and Installation: The M970 is specifically designed for under-wing and over- wing refueling of Army aircraft. It has a 300 GPM bulk delivery capability and a self load capability. The M970 has the same 5,000 gallon tank and same auxiliary engine as the M967 and M969; however, the M970 has a 3-inch, high pressure centrifugal pump and re-circulation system. The M970 also has special purpose equipment required for over-wing and under-wing aircraft refueling. It has the same filter separator as the M969 and a 300 GPM meter located in the hose reel cabinet. The meter serves all three dispensing assemblies. There are three dispensing assemblies on the M970 tank semitrailer. One is made up of  three 14-foot sections of 4-inch suction hose stored in hose troughs on the vehicle. One system is for under-wing refueling. It includes 50-feet of 2¾-inch hose with an electric rewind reel, deadman control, and a D-1 nozzle. The over-wing refueling system has 50-feet of 1¾-inch hose and over-wing dispensing nozzle and a hose reel with electric rewind.

12. Interoperability: The M970 can receive and issue fuel from and to other Services' fuel systems that can connect with the M970's receipt couplers. The M970 can be used to refuel other Services' aircraft and is the only Army tank truck which has an organic D-1 (SPR) nozzle. The M970 can refuel any Services' ground equipment.

B-13.  Hoseline Outfit (Assault/Invasion Hoseline): 

1. Primary Function: Transport bulk fuel.  

2. Alternate Functions: N/A

3. Tank Capacity: N/A

4. Pump Rate: 350 GPM.

5. Issue Nozzles: N/A

6. Issue Couplers: 4-inch KAM-LOK.

7. Receipt Couplers: 4-inch KAM-LOK.

8. Airlift Data: 5,000 lbs.  80 cubic feet. 

9. NSN: 3835-00-892-5157.

10. UTC: N/A

11. Operation and Installation: The hoseline outfit, also called the assault/invasion hoseline, is a temporary system used to transport bulk petroleum. The hoseline outfit consists of 13,000 feet (approximately 2½-miles) of 4-inch collapsible hose, a 350 GPM pumping assembly, a flow control kit, a roadway crossing guard, a hoseline suspension kit, a hoseline displacement and evacuation kit, a sling assembly, a hoseline packing kit, and a repair kit. The 4-inch, lightweight, collapsible rubber hose has a rated safe working pressure of 150 PSI and is packed in 13 flaking boxes with 1,000 feet to a box. Each 1,000-foot section consists of two 500-foot lengths joined together with an aluminum grooved coupling. A swivel joint with grooved ends is attached to one end of the assembly. This joint lets the hose assembly rotate continuously at the swivel connection. The hose is black with a yellow lay-line. The outfit can also be used at an airfield complex where bulk supplies are delivered by aircraft equipped with the ABFDS.

12. Interoperability: The assault hoseline can connect to other Services' bulk fuel storage systems and to USMC hoselines.

Section  C.  - USMC   

Refueling Equipment and Systems 

C-1.  Amphibious Assault Fuel System (AAFS):

1. Primary Function: Provide fuel storage and distribution ashore. 

2. Alternate Function: N/A

3. System Capacity: 1,120,000 gallons in 6 tank farms.

4. Pump Rate: 600 GPM (17 each).

5. Issue Nozzles: Single point refueling nozzle (D-1);  Open port nozzle.

6. Issue Couplers: 2, 4, and 6-inch KAM-LOK (male).

7. Receipt Couplers: 2, 4, and 6-inch KAM-LOK (female).

8. Airlift Data: 170,000 lbs. approx.;   13,650 cubic feet approx.;   3,405 square feet approximately.  

9. NSN: 4910-01-113-9173.

10. UTC: N/A

11. Operation and Installation: AAFS is the USMC primary fuel system for receipt, storage, and issue of bulk fuel in support of amphibious operations. It is the aggregate of a number of self contained unit components capable of receiving and storing gasoline, diesel, or jet fuel. Each AAFS consists of a beach unloading station, two drum unloading units, two booster stations, two dispensing stations of six outlets each, and six farms of 1,120,000 gallons capacity. The AAFS includes sufficient hoseline to accommodate a ship distribution distance of 5-miles. It can dispense fuel at a rate up to 600 GPM.

12. Interoperability: Compatible with all Service aircraft and systems equipped with single point refueling receptacle and KAM-LOK couplings. The system will receive and transfer from ships, drums, assault amphibious vehicles (AAVS), tank trucks, bulk tanks, and railhead tank cars. It will dispense fuel to the same systems; however, it is used with the TAFDS to dispense fuel to aircraft.

C-2.  Tactical Airfield Fuel Dispensing System (TAFDS):

1. Primary Function: Aircraft refueling.

2. Alternate Functions: Truck filling.

3. Tank Capacity: 320,000 gallons (6 each 20,000 and 4 each 50,000 gallon bladders).

4. Pump Rate: 350/600 GPM.

5. Issue Nozzles: Single point refueling nozzle (D-1);  open port nozzle.

6. Issue Couplers: 2, 4, and 6-inch KAM-LOK (male).

7. Receipt Couplers: 2, 4, and 6-inch KAM-LOK (female).

8. Airlift Data: 36,327 lbs.;  250 cubic feet;  593 square feet.

9. NSN: 4930-01-094-0026.

10. LTTC: N/A

11. Operation and Installation: TAFDS is compromised of self contained components that can be assembled to meet numerous operational requirements in an expeditionary airfield environment. The system can receive aviation fuel from the AAFS, aircraft, tank trucks, or drums; and is capable of storing up to 320,000 gallons in collapsible 20,000 and 50,000 gallon tanks, and dispense aviation fuel directly into aircraft or aircraft refuelers. TAFDS is capable of refueling up to twelve aircraft simultaneously, at a combined flow rate of 600 GPM when the filtration is in a parallel configuration. The system can accommodate additional aircraft with equipment augmentation. The system can be pack- aged for transportation aboard amphibious/commercial shipping, highway, rail or air.

12. Interoperability: Compatible with all Service equipment and systems equipped with single point refueling receptacle or KAM-LOK couplings. Can refuel OH-58 and UH- I with open port nozzle.

C-3.  Helicopter Expedient Refueling System (HERS):

1. Primary Function: Helicopter refueling at forward locations.

2. Alternate Functions: Ground equipment refueling.

3. Tank Capacity: 18,000 gallons (18 each - 500 gallon collapsible fuel drums and 3 each - 3,000 gallon collapsible tanks). 

4. Pump Rate: 125 GPM.

5.  Issue Nozzles: Single point refueling (D-1); open port nozzle.

6. Issue Couplers: 2-inch KAM-LOK.

7. Receipt Couplers: 2-inch KAM-LOK.

8. Airlift Data: 6,634 lbs. approx.; 605 cubic feet approx.; 220 square feet approximant. 

9. NSN: 4930-01-114-9930.

10. UTC: N/A

11. Operation and Installation: HERS is a modular, compact system designed for refueling helicopters at forward bases. The system is completely air transportable, and designed to permit handling by personnel with a minimum of specialized equipment. HERS contains all the equipment, including pump, hoses,

filter separator, nozzles, meters, and storage drums required to operate two pumping stations, each of which can refuel a helicopter at the rate of 100 GPM.

12. Interoperability: Compatible with all equipment and systems equipped with an SPR  or  2-inch KAM-LOK couplings.

C-4,  Other Refueling Equipment

Sixcon, ERS, M970, TPLM and A/C BFHS are equipment information contained in Attachment 1.

Section  D.  - U.S. Navy   

D-1.  Refueling Equipment
US Navy aircraft refuelers found at Naval installations are similar to the USAF R-9 refueler with the exception of a higher pumping rate for the USAF R-9.

D-2,   H-14-K, Self Contained Refueling Unit (StarCart)

1. Primary Function: Aircraft refueling.

2. Alternate Functions: Ground equipment refueling.

3. Tank Capacity: N/A  (Fuel source separate items of equipment.) 

4. Pump Rate: 300 GPM.

5.  Issue Nozzles: D-1

6. Issue Couplers: 4-inch Male KAM-LOK,  2½-inch x 75-ft., Coupled Male x Male

7. Receipt Couplers: 4-inch Male KAM-LOK, 3-inch Bayonet Adapter Dry-Break connection.

8. Airlift Data: 

9. NSN:  N/A

10. UTC: N/A

11. Operation and Installation: STARCART is a modular, compact system designed for refueling aircraft. The system is completely air transportable, and designed to permit handling by personnel with a minimum of specialized equipment. STARCART contains all the equipment, including pump, hoses, filter separator, nozzles, and meter, with the addition of a fuel source. 

12. Interoperability: Compatible with all equipment and systems equipped with an SPR  or  4-inch KAM-LOK or 3-inch quick coupling.

ATTACHMENT 6          

AVIATION AND GROUND FUELS

	AVIATION FUELS
	JP-4
	JP-5
	JET  A
	JET A-1
	JET  B
	JP-8
	100/130

	MIL- SPEC
	MIL-DTL-5624
	MIL-DTL- 5624
	ASTM-D-1655
	ASTM-D-1655
	ASTM-D-1655
	MIL-DTL- 83133
	MIL-G- 5572

	NSN
	9130-00-   256-8613
	9130-00-  273-2379
	9130-00-  359-2026
	9130-00-  753-5026
	9130-00-  111-7350
	9130-01-     031-5816
	9130-00-  179-1122

	Density (lbs./gal)
	6.4
	6.8
	6.8
	6.7
	6.4
	6.7
	6.0

	Flash Point (xF)
	-20
	140
	100
	100
	-20
	100
	-25

	Freeze Point (xF)
	-72
	-51
	-40
	-53
	-58
	-53
	-76

	API Gravity (max)
	57.0
	48.0
	51.0
	51.0
	57.0
	51.0
	

	API Gravity (min)
	45.0
	36.0
	37.0
	37.0
	45.0
	37.0
	-

	NATO/ASCC  Symbol
	F-40
	F-44
	F-35
	F-34
	F-40
	F-34
	F-18

	Specific Gravity (typical)
	0.769
	0.817
	0.817
	0.805
	0.769
	0.805
	0.703

	Vapor Pressure (psi)
	2.0-3.0
	-
	-
	2.0-3.0
	-
	3.0 max
	-

	Viscosity at -4OxC, CS (est.)
	3.6
	16.5
	15
	15
	3.6
	15
	1.2

	BTU per Gal. (min)
	115,000
	120,000
	119,000
	119,000
	115,000
	119,000
	109,000

	BTU per Lbs. (min)
	18,400
	18,300
	18,400
	18,400
	18,400
	18,400
	18,700

	FSII
	Yes
	Yes
	Optional
	Optional
	Optional
	Yes
	No

	Corrosion Inhibitor
	Yes
	Yes
	Permitted
	Permitted
	Permitted
	Yes
	Optional


	Ground Fuels
	Moter Gasoline
	DF-1
	DFM
	DF-2

	MIL-SPEC
	VV-G-190
	A-A-52557
	MIL-F-16884
	A-A-52557

	NSN
	9130-00-264-6128
	9130-00-286-5286
	9140-00-273-2377
	9140-00-286-5294

	Density (lb/gal)
	6.2
	6.9
	7.0
	6.9

	Flash Point (xF)
	-30 (approx)
	100
	140
	125

	Freeze Point (xF)
	-75 (approx)
	41 (approx)
	30
	34 (approx)

	API Gravity (max)
	71
	-
	
	42

	API Gravity (min) 
	47
	-
	
	33

	NATOIASCC Symbol
	F46/F49/F50
	F-54
	F-76
	F-54

	Cetane Number
	-
	45
	45
	45

	Cloud Point xf-max
	-
	-60
	30
	Spec by user

	Pour Point xf-max
	-
	Spec by user
	20
	Spec by user

	Viscosity min
	-
	1.4cSt
	1.8cSt
	2.OcSt

	Viscosity max
	-
	3.OcSt
	4.5cSt
	4.3cSt

	Sulfur % max
	0.10
	0.5
	1.00
	0.5

	Operating Temp. Range
	-
	-25 to 32
	-
	-

	Flash Point F-min
	-
	-
	140
	-

	AF Reference
	TO 42B 1-1-1
	TO 42B 1-1-1
	TO 42B 1-1-1
	TO 42B 1-1-1


ATTACHMENT 7

ADDITIVE  

7-1. FUEL SYSTEM ICING INHIBITOR (FSII): A compound which lowers the freezing point of water entrained in fuel, preventing the formation of ice which could clog filter elements and result in air- craft engine stalls. FSII does not lower the freezing point of the fuel, just the water in the fuel. Unlike commercial and most US Navy aircraft, Air Force aircraft do not have fuel system heaters to prevent moisture in the fuel from freezing. When using fuels without FSII, sump drain procedures must be strictly complied with to eliminate possible water accumulation. Flight crews should be advised when fuel does not contain icing inhibitor. Water removes FSII from fuel and therefore, introduction of water must be avoided to the greatest extent possible. Free water must be removed at any point where it accumulates, including aircraft tanks. FSII is diethylene glycol monomethyl ether MIL-I-85470, and is available in 55 gallon drums (NSN 6850-01-089-5514) or bulk delivery (NSN 6850-01-057-6427). FSII is blended at the rate of one gallon FSII per 1,000 gallons of fuel (reference TO 42B-1-1).

7-2.  CORROSION INHIBITOR (CI): Originally added to fuel to prevent corrosion of steel surfaces. However, CI provides lubricity to fuel pumps and fuel controls. Without CI, for example, F-15 and F-16 aircraft are limited to 10 consecutive flying hours. Corrosion inhibitor must conform to MIL-I-25017 and is available in 55 gallon drums (NSN 6850-00-292-9780) and 1 gallon cans (NSN 6850-01-180-1074). CI is blended at the rate of 65 ml CI per 1,000 gallons of fuel (reference TO 42B-1-1).

7-3. STATIC DISIPATOR ADDITIVE (SDA): Additive added to fuel aids in relaxing static charges, decreasing the possibility of fires or explosions caused by static electricity. DuPont Stadis 450 is the only approved conductivity additive. The use of conductivity additive does not reduce or eliminate the need to follow grounding and bonding procedures outlined in TO 00-25-172. If Jet A-1 at commercial locations is available, it may already contain conductivity additive. This should be determined with a conductivity meter prior to mixing. Stadis 450 is available in one gallon cans (NSN 6850-01-097-2060) or five gallon cans (NSN 6850-01-099-4015). Conductivity additive is first diluted one part additive to nine parts jet fuel. If the conductivity level of the fuel to be treated is less than 50 conductivity units (CU), this diluted mixture is then blended at the rate of 40 ml per 1,000 gallons of fuel (for ambient temperatures above 60 degrees Fahrenheit); 60 ml per 1,000 gallons of fuel (for ambient temperatures between 20 and 60 degrees Fahrenheit); or 80 ml per 1,000 gallons of fuel (for ambient temperatures below 20 degrees Fahrenheit). As a general rule, when CU values are from 0 to 50 CU, blend 31 ml per 1,000 gallons of fuel; and when between 50 to 100 CU, blend 19 ml per 1,000 gallons of fuel (reference TO 42B-1-1).

7-4.  BLENDING PROCEDURES:  The Air Force has a recently developed fuel injectors specifically designed for use in a forward operating location or location where no commercial in-line injection system is in place. This piece of equipment is called the Hammonds 4T-4A Fuel Additive Injector (NSN 4930-01-418-2694), manufactured by Hammonds Technical Services Inc. Houston Texas. This injector requires no out- side power source and is powered by the fuel flow through the injector turbine.  In the event a Hammonds Injector is not available, additives must be manually blended into the fuel.  FSII and CI may be premixed prior to adding to fuel. Conductivity additive must be added to the fuel separately and must not be premixed with other additives. Additives may be introduced into refuelers using a funnel and length of hose with one end submerged below the surface of the fuel. Approximately 150 percent of the refueler capacity should then be circulated before issuing fuel. Alternate method is to add required quantities of additives to a refueler filled to not more than one-third capacity,  then finish filling the unit. Fuel can then be issued without circulation (reference TO 42B-1-1).

ATTACHMENT 8

CONVERSION CHART

 (Tank Cars and Tank Trucks)

The following table identifies converting from product last carried to new product to be loaded.  

Explanation of the numerical symbols are listed below the chart.

Reference:  FM 10-67-1,  Appendix K and MIL-STD-3004,  TABLE XXIII.                                                       Conversion Chart for Tank Cars and Tank Trucks

	                            PRODUCT  TO  BE LOADED                                                                                                   

	                 LAST PRODUCT CARRIED
	AVGAS


	Gasoline:

MOGAS
	JP-4
	Jet Fuels:         Jet A,  Jet A-1 
	Diesel Fuel:   DL-1,  DL-2 DF-1,  DF-2

	
	
	
	
	JP-8
	JP-5
	

	F-18,    

AVGAS
	1
	2
	3
	3
	3
	3

	F-46 / F-49 /  F-57 MOGAS
	3
	1
	3
	3
	3
	3

	F-40,    

JP-4
	3
	2
	1
	3
	3
	3

	F-35,          Jet A            F-34,       Jet A-1
	3
	2
	2
	3
	3
	2

	F-34,       

JP-8
	3
	2
	2
	1
	3
	2

	F-44,         

JP-5
	3
	2
	2
	3
	1
	2

	F-76,     

DFM
	4
	3
	4
	4
	4
	1

	DL-1,     

DL-2 
	4
	3
	4
	4
	4
	1

	F-75,      DF-1

F-54,      DF-2
	4
	3
	4
	4
	4
	1


NOTE:  Individual Services will provide specific guidance for conversion of refueling equipment          which exclusively handles Service petroleum products,  e.g.: Air Force guidance is contained in                   T.O. 42B-1-1, Table 3-1.

NUMBER EXPLANATIONS:

1 - No conversion necessary because the same product is being loaded.

2 - Drain tank and manifold and empty filter/separator.

3 - Drain tank and manifold, empty filter/separator, and flush with product to be loaded.

4 - Steam clean, dry, and change filter elements.  If the equipment has a coated interior, do not steam  clean;  wash tank and change filter elements.

ATTACHMENT 9

NATO FUEL CODES and PLACARD ID NUMBERS

	PRODUCT
	NATO FUEL CODES
	PLACARD ID NO.

	AVGAS
	F-18
	UN 1203

	MOGAS
	F-46 / F-49 / F-57 / F-67
	UN 1203

	JP-4
	F-40
	UN 1863

	Jet  A  /  Jet  A-1
	F-34  /  F-35
	UN 1863

	JP-5
	F-44
	UN 1863

	JP-8
	F-34
	UN 1863

	Diesel Fuel
	F-54 / F-65 / F-76
	NA 1993

	DL-1  /  DL-2
	
	NA 1993

	DF-1
	F-65
	NA 1993

	DF-2
	F-54
	NA 1993

	DFM
	F-75 / F-76 / F-77
	NA 1993


ATTACHMENT 10

ARMY FORCE PROVIDER

Force Provider is a modularized housing facility that supports a variety of missions such as soldier rest, housing for reconstituting units, an refugee housing. Force Provider provides such features as climate-controlled tents, kitchen facilities, modem morale and recreational facilities, and a variety of soldier welfare and support functions. Force Provider will bring a quality of life to soldiers as far forward as the division support area that was not possible before.

10-1. Force Provider operations require significant fuel storage and distribution capabilities. These capabilities support four functions: a bulk (DF-2/JP-8) storage and distribution system, a 500-gallon drum (DF-2/JP-8) diesel storage system (capable of supporting generator operation at up to nine different sites), a bulk gasoline and fuel storage distribution system, and bulk (DF-2/JP-8) storage for other prime power generating capabilities. Force Provider is equipped with systems already in the Army inventory to support these functions.

10-2.  Although Force Provider will be fielded as a company-level organization, the basic building block of the system is a module operated by a Force Provider platoon. A module can support 550 people and will be deployed as far forward as the division support area. The following paragraphs will discuss the fuel storage and distribution capabilities for a module. A Force Provider company can command and control up to six modules.

10-3. 
The bulk (DF-2/JP-8) storage and distribution system consists of two FARE systems with 100-GPM pumps and 100 filters/separators, two 10,000-gallon collapsible fabric tanks, four 500-gallon collapsible fabric drums, three berm liner assemblies, various adapters, associated hoses, and fuel spill control equipment.

10-4.  The 500-gallon drum storage system provides for two 500-gallon drums to support each of nine potential generator locations. A camlock to hose adapter assembly and three straight tube-to-hose adapters are also pro- vided for connecting the coupler elbow valve assembly and the generator fuel line.

10-5.  The bulk gasoline and fuel storage distribution system consists of a 50-GPM pumping assembly, a 50-GPM filter/separator, one-3,000-gallon collapsible tank, one berm liner assembly, various adapters, associated hoses, and fuel spillage control equipment.

10-6. 
Two-10,000-gallon fabric tanks are provided for fuel storage should prime power generations units be used instead of the nine tactical generator sets. Adapters and 2-inch hose are provided to connect the bags to the prime power unit generation set. These bags can be used as auxiliary storage if prime power generation units are not used.

10-7. 
Each module also has a 5,000-gallon tanker and a TPU for fuel distribution and storage. This brings the total storage capacity for each module to approximately 65,000 gallons. This is anticipated to be a three-day supply of fuel for a Force Provider modules without prime power generation support (for example, that use only the small tactical generators) are anticipated to use about 7,000 gallons of (DF-2/JP-8) and 1,000 gallons of MOGAS a day. Operational tests of a "bare-bones" Force Provider module (soldier did not have vehicles, minimal laundry operations, minimal morale and welfare functions, good weather) showed that fuel consumption was about 7 to 10 percent of this level. Each module's equipment is operated by a 10-person petroleum distribution section headed by a Sergeant First Class.

10-8.  Force Provider's fuel supply equipment should be among the first containers shipped to the Force Provider site. This enables the quick start of fuel support operations to support efficiently further site preparation activities and to allow time for fuel storage to be completely filled. An experienced POL handier should accompany engineers as they lay out the Force Provider site to make sure they choose a suitable location for POL facilities. The bags that are 3,000 gallons or larger should be at laest 300 feet from the main Force provider cantonment, 15 feet from roads, and 250 feet from other fuel bags and large generators. The 500-gallon drums should be at least 15 feet from roads, 15 feet from generators, and at least 9 feet from any other areas where Force Provider operations take place. Other considerations for POL site selection are the same as for any other Class III site.

ATTACHMENT 11

VOLUMN CAPACITY FOR ONE FOOT OF HOSE / PIPE

	SIZE

DIAMETER                                                                   OF HOSE/PIPE
	GALLON   CAPACITY

IN A                                     1-FOOT LENGTH

	
	

	1-inch
	0.0408

	1½-inch
	0.0918

	2-inch
	0.1632

	2½-inch
	0.2550

	3-inch
	0.3672

	4-inch
	0.6528

	6-inch
	1.4688


Formulas:  

                C = capacity in gallons

                D = diameter

                L = length

11-1.   When measurements are in inches:

C = D x D x 0.7854 x L                        

                   231

Example:   2" x  2" x 0.7854  x  12"  =  37  ÷ 231  =  0.1632 gallons

11-2.  
When measurements are in feet:

C = D x D x 0.7854 x L x 7.48

 Example:  0.1666 x  0.1666 x 0.7854 x 1 x 7.48 = 0.1631 gallons

13





All.20. M49A2C Tank Truck:
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